Dopamine-containing neurons of the substantia nigra and their terminals in the neostriatum.
Tne ultrastructural and fluorescence histochemical characteristics of the mature rabbit substantia nigra and neostriatum have been reviewed as a frame of reference for the developmental study. Biochemical investigations were reported on neostriatal dopamine concentrations and the relative uptake and accumulation of 3H-dopamine by this tissue from fetal to adult stages, to provide quantitative data for correlation with the fluorexcence information. The development of the neurons of the substantia nigra and their axons which project to the neostriatum has been presented from their appearance at day 14 of gestation to their maturation in early postnatal life. The initial bipolar neuroblasts, which develop in the midline of the caudal mesencephalon, are fluorescent as soon as they emerge from the ependymal zone. Their fluorescent axons, which form the nigroneostriatal pathway, reach the telencephalon at day 16 of gestation and ramify extensively in the putamen by day 20, but do not enter the caudate nucleus until several days later. Some of the early fluorescent axonal profiles in the putamen are extremely large. Electron microscopic study of theis stage suggests that the large fluorescent profiles may correspond to axonal growth cones or early synapses. A distinct substantia nigra, pars compacta and reticulata, can be recognized by fluorescence microscopy by day 20 of gestation. Electron microscopy reveals that the young neurons are multipolar with numerous developing dendrites, some of which exhibit early synaptic junctions. The subsequent maturaition of these cells and the neuropil is described. The fluorescent axons of the substantia nigra grow into the putamen and caudate nucleus in a nonuniform manner forming fluorescent islands throughout the neostriatum in late fetal life. Occasionally, minute beaded fluorescent axons are found. These profiles might correspond to some of the axons with varicosities "en passage" revealed by electron microscopy. In an attempt to identify further the dopamine-containing axon, the ultratructure of adult neostriatum incubated in 5-hydroxydopamine was reported. Axonal varicosities "en passage" containing a dense "tag" in the vesicles were found. Most of the tagged boutons did not exhibit synaptic contacts. The possible significance of these finding s as related to dopamine secretion are discussed.